Detection of polyhydroxyalkanoate synthase activity on a polyacrylamide gel.
This study presents a method to detect active polyhydroxyalkanoate (PHA) synthase on a polyacrylamide gel that combines the polyhydroxybutyrate (PHB) polymerization reaction with Sudan Black B staining. After separation of the protein samples on a modified sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), the slab gel was submerged in a buffer containing beta-hydroxybutyryl-coenzyme A (3-HBCoA) as substrate and incubated at room temperature for in vitro PHB polymerization. The active PHA synthase catalyzed 3-HBCoA into the PHB polymer and was stained with Sudan Black B. The active PHA synthase appeared as a dark blue band. The activity staining was of high sensitivity, capable of detecting 3.9 ng (0.273 mU) of Cupriavidus necator H16 PHA synthase purified from recombinant Escherichia coli. The detection sensitivity of activity staining was comparable to that of Western blotting analysis. Furthermore, the high sensitivity of activity staining enabled specific detection of the active PHA synthase in the crude extract of wild-type strain C. necator H16. This study provides a rapid, sensitive, and highly specific method for detecting active PHA synthase in gel. The method could be applied to detecting PHA synthase from wild-type bacteria and to the process of enzyme purification.